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Flowers and insects. V. 


CHARLES ROBERTSON. 


Astragalus 

o — 


Mexicanus A. DC.—The flowers are cream- 
color, often with a bluish tinge at the tip of the keel. I he 
wings and keel are closely fastened together, so that they 
must be depressed simultaneously. The rigid banner is fold¬ 
ed over the wings and keel, and projects straight forward in 
front of the calyx J 1 - rr "-~-.—~ 


are so contracted beyond it that 


tube. This tube measures about 8 mm., 
and the parts of the flower 

after a bee has forced its head in so as to touch the anthers, 
it still needs a proboscis 10 to 13 mm. long to obtain the sweets. 

he petals are thus disposed so as to limit the accessibility 
of the nectar and to restrict the place of pollen-contact to 
the underside of the bee’s head. The stigma only slighth 
surpasses the anthers and mav touch the bee a little in ad¬ 
vance of them, but self-pollination mav occur in absence of 

'insects. 

The flower is adapted to the longest-tongued bees. Fiona 

its early blooming it is especially exposed to Bombus females 
and to species of Synhalonia. On three days, Apiil 27- P* 
and May 2, I observed the following visitors : 

Hvmenoptera—. (1) Bombus separatus Cr. 9 » $•» 

0nce ; (2) B americanorum F. 9, s. ab.; (3.) B. pennsyl- 

vanicus DeG. 9 , s. 

ab.; (2) S. atriv 


Cr. J 9 • s** 


(4) Synhalonia speciosa 

w# . -.entris Sm. 9 . S. and c. p., very ab. 

Four butterflies were seen sucking, viz.: Papilio astei ms, 
kolias philodice, Nisoniades icelus and N. juvenalis. but the; 
me mere intruders, since thev steal the honey without forcing 
down the keel. 


O /rop ho sty 

the riglit and 


1_The keel is bent strong!; 


lv to 



abov 


curves around so that its tip stands over it* 
The base is large and sack-like and is ptot UC 
Ti a dd&Ci which opposes the passage to the nectary. 

l e i e fl vring is turned to the right, so that the bee is le¬ 
ctured to alight upon the right side, and she enteis the Of* 

1 between the tip and the basal process of the keel. 

,r V-. this proc“”? with her front feet, the bee pulls the 




. and backward, whereupon 

. en-laden brush of tlflietaiiififiH 
__ . « 


the stigma and the 



a x. 


In 


.. —1/1 uau ui me style sweep out over her ; 

® "ay the stigma receives pollen alre ady deposited 13 an 

bee described by Foersb* iu Am. Nut. XIX, 887, 888, fip>- l-^'- 

the keel in the way described bv him, 

• ■ ■ * 
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other flower, and the style-brush leaves a new load. As 
soon as the bee lets go her hold upon the basal process, the 
keel returns to its place against the banner, and the style 
draws back into it. 

Visitors: Hymenoptera —Apithe : (i) Megachile brevis 
Say 2 , s. and c. p. ; (2 )1 M. exilis Cr. $ , s. 


Extranuptial nectaries , 2 


The following 


insects were 


taken while obtaining nectar from these structures : 

(i) Augochlora pura Say: 


i Ivmenoptera —Andrenidce : 

(2) Halictus flavipes F.; (3 ) H. confusus Sm 
Vespa germanica F. ; (5) Polistes pallipes St. Farg. 

1 ‘ ^ ^mCrabi — :J 


•pidceW H 

Eu- 
( 7 ) 


tii Cr. 


menidte : (6) Odynerus pedestris Sauss. 

Oxvbelus 4-notatus Say. Philauthidce : (8) Philantluis punc- 

tatus Say : (9) Cerceris clypeata Dahlb. ; (10) C. kennicot- 
~ (n) C. finitima Cr. Earridce: (12) Larra acuta Pat¬ 
ton. Split cidee: (13) F_._ x _ 

Pompilidw : (15) Agenia longula Ci 

Mutdltda!: (16) Sph;erophthalma macra Cr. Eornncuh 

(17) A black species not abundant enough to interfere with 



lybion cauwileum L. 



other insects or to suggest a thought of mvrmecop 
Chrysrdidtv : (18) Hedychridium dimidiatum Say. Braconi- 
d(e : ( 19) Apanteles sp. ; (20) Microdus sp. 

Diptera— Syrphidce : (21) Mesograpta marginata Say. 
Empidm : (22) Empis sp. Tachiuidce : (23) Eggeria ‘ , S P’ 
Sarcophagid<t ; (24-25) Sarcophaga spp. Jl/nscidte: (-6) L u " 
cilia cornicina F. A u thorny idee: (27) Anthomvia sp 

Camptoneura picta F. : (29) Rivellia quadrifasci- 

ata Macq. Geomyzidas: (30) sp. Drosophiltdit: ( 3 , '" 3 2 ) S PP 
Hemiptera— Capsuicc: (33) Lvgus pratensis L. 
Anrphiciirpcea Pitcher P 'torn & Grav.— The palebhie 
flowers are armrovimnt^rt in o e. so that 

ate 


ida 


(2 



the attractive function is performed by the inflorescence 
c oes not depend especially upon the banner, as in solit* 11 . 
flowers. For the same reason the wings and keel are re¬ 
lieved ot their special office of affording a landing-place 
t ie ees to settle upon. Accordingly, these insects ahg 1 
upon the flower-cluster and crawl from one flower to * _ 
ot ler. 1 he calyx-tube is very long (6 mm.), which , 

* , ie n< -c*ar inaccessible to short-tongued visitors. The p ' 

* so ; e,n & treed trom their original functions by the fl° v ' e _ 
c^uset, aie disposed so as to make the nectar still 

r ) ' ,lme of the subject of extranuptial nectaries and for reference to the H® 

***• ******,«», 

«g fertilization of A. monolca, ee Meehan : Proc. Acad. Nat. ScJ 


. phils 




1 ‘ 
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inconvenient for short tongues and to limit the place of pol¬ 
len-contact to the underside of the visitor’s head. The broad 
banner is folded over the other parts and is held tightly by the 
calyx-tube, so that with the closely approximated wings and 
keel it makes it difficult for a visitor with a proboscis shorter 
than 11 mm. to reach the nectar. 

The flower is visited for nectar by Bombus americanorum 
F. £ 9, and bv the ruby-throated humming bird, Trochilus 



is L. 


Cercis Canadensis L.—The red-purple flowers cover the 
trees before their own leaves and those ot other trees appear. 
The trees can then be seen for miles and must attract bees 
trom afar. The stamens are distinct and not firmly enclosed 
by the petals, and the calyx is broad and shallow. Accord¬ 
ingly, both honey and pollen are accessible to small and 
little specialized bees, ike Halictus. 

Although one of the least specialized of Legurmnosas 
Cercis shows one of the most peculiar sets of visitors—the 
effect of early blooming. Of the bees with abdominal pol¬ 
len-brushes, which are very fond of flowers of Papilionaceae, 
Osmia, which flies in early spring, is abundantTwhile Meg¬ 
achile, which flies in summer, is absent. Later blooming 

are visited by Megachile, while Osmia is absent. 



Cercis also resembles earlj* flowers by being visited only by 
females of Bombus, while many flowers blooming in sum- 
m er are visited by the males and workers. Synhalonia, and 
Anthophora also as far as I have observed, is only found on 

r ‘ l, 'ly flowers. If Cercis bloomed in summer. 1 should ex- 

P e ct also to find - Spliecidae among its guests, as in the cases 
Amorpha and Petalostemon. The flower is further re- 
m arkaT 51 e tor being abundantly visited by Colletes. C. in;e- 
4 u alis being more common on it than on any othei flower 
known to me. 

( n^ n da ys* between April 21 and May 5 » ^ captured the 

tallowing visitors: 

^ymenoptera— A-pidee: (1) Apis mellifica L. 5 L > 



1CUS 


s. and c. p 

F. 9 


s. 


(4) B. 

ab. 


yagans 


P*’ a b.: (2) Bombus virginicus Oliv. 9 • 

Se paratus Cr. 9 

I m V Tj m * 

\jJ ». americanorum 

DeG. 

s -’ freq. ; 

' ( 9 .) S. honesta Cr. £ , s. 

s. 


7. 


9, s., ab. 

(S)HjM 


(7) Anthophora ursma 


(3) B. 

Sm. 9 , s.; 

(6f B. pennsyhan- 

Cr * £ 9 , 

and c. p.. 


£ 9 , s. 


Synhalonia speciosa Cr. . . 

(10) Ceratina dupl8^S&| 

s. and 


(11) Osmia lignaria 

Jr . ^ 



£ 9 , 


1 ,J ) 0 . atnventris Cr. °9, s. and c. p 


• * 


(13) o . 


c. • 

albi- 
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ven t rig Cr. 9 , s. and c. p. ; (14) O. latitarsis Cr. <?, s.; (15) 


Nomada luteola St. Farg. <? 9 , s. ; (16) N. bisignata Say 
S 9 . s. . Iudrcuidm: (17-18) Andrena spp. 9 , s. and c. p. 
t 19 A. hirticeps Sm. 9 , s. ; 120) A 


and c. 


P 


■ * 


(21) Augochlora labrosa Sa\ 


9 , s. 


(22) Halictus cor 
(23) H. lerouxii St. Farg. 9 1 s. and c 


iaceus Sm. 9 , s. 
p.: (24) H. flavipes F. 9 , s. and c. p., ab.; (25) H. zephyrus 


9 , 


s. 


confusus S 


; (26) H. pilosus Sm. 9. s. 
m. 9 , s. and c. p.; (28) H. stultus 


and c. p 


• * 


(27) H. 


, .., ._ w . ... Cr. 9,s. and 

A. ^ JB ♦ 

c ‘ Pv» a °* : (29) Colletes inmqualis Say & 9 , s. and c. p.. ab.; 
( 3 °) C. canadensis Cr. ? 9 , s. and c. p. Vespidoz: (31) P°l' 
istes pailipes St. Farg. s. 

Diptera —-Eombylidie : (32) Bombvlius tratellus Wied M $* 


Em pi 


Lepidoptera 


(33) Empis 



a 


(34) Lycajna comyntas 


Godi.; (33) \isoniades icelus Lintn., both s. 

Cole< .ptera —Ccronibycidos .* (36) Molorchus bimarulatii- 


av. 


C&SSta Chamaecrista L.‘—The sickle-shaped 


P 1 


istil is 


—-- iigut Ut LU UJC iCIU 

such a position that it touches the bee 


flow 

pi 


alls a 


Ten long black anthers 


ithrr it. the right or to the left, holding the stigmaifl 

upon the side: the 

ei V s f therefore Jin example of what Delpino 

with 

pores turn in an opposite direction from the pistil. 
petals aie bright yellow, the upper ones are provided with a 
itt e 1 e<l t it base which serves as a path-tinder, but not * 

--’is wanting. All are Widely ev 

paneled and flexible except the lateral one toward which tn e 

a ^r>’ ie / s H 11 n ' which is erect and strongly incurvi 


M O V . 

nectar-guide, since nectar 


ed and > (l 


s 1 conimonly breaks on being bent back. 

te flowers are visited exclusively bv bumble-bee tem«i e - 
anc workers in search of pollen. Landing upon the afltB®** 
ie_\ seize them between their mandibles and stroke thy 

downwards with a sort of milking motion. The pollen being 


til us forced out of the 


lirectl 


terminal anther-pores 

*4 l T° n ^ le bee or upon the lateral|H 
pessed close against the bee’s side, 
the bee which is 


falls either 


petal 


w 


hicb i' 
ide (• 


In this way the si 

next to the incurved petal receives 

nnrvr. Both right and left-hand flowers are ‘ oun 

... ie same plant. A bee visitincr a left-hand flo"Ci 


most pollen. 


bee visiting a 

h-mrl en ttpoti the right side and then flying «.« - 

ouer. stukes the same side against the stigma. 


to a right- 


4 e T odd. On the fl^tv^rc # c? i 
>*at. XVI, 281287, fig. 2 , * of ^tmm 


and Casdn 
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Visitors: 

(2) B. separatus 



5 


(1) Bombus vbrginicus Oliv. 5 $ 
(3) B. americanorum F. 9 5; 

W m u * * - « 


( 4 ) B. scutellaria Cr. 5 —all c. p. Megachile brevis Sav 9 muti- 

lates the petals by cutting out large circular pieces to use in 

hf>r npuf- 0 1 


Fxtranuptia/ 


The extrafloral nectaries of this 


I til *ivv KI 1 JCO U 1 LI I J a 

plant and of G. Marilandica are situated on the upper side 
and near the base ot the petioles, being cupuliform in Cham* 

.’ITrKfa orii -1 MnU « 1 -1 * r _ • 1 1 * 0 L ^ 


(0 


acrista and club-shaped in Marilandica. 

Visitors: (Aug. 2, 7, 8) Hymenoptera— Andraiidce: 
a ictus confusus Sm. Fumoiiiice : (2) Odvnerus foramina- 
tus8auss. Larridce ; (3) Larra argentata Beauv. Sphecidic : 
w e opot:us cementarius Dm,; (5) Chalybion caruleurn B. 

vmf ihd®,: (6) Pompilus sp.; (7) P. navus Cr. : (8) Pri. >- 
cnemis fulvicornis Cr. Sco/udte : (9) Tiphia inornata Sav* 

4 c 3: ( IO ) Mutilla hexagona Say; (11) M. sayi Blake; 
fly' ^phterophthalma macra Cr. Formic!dn : (13, 14) A 
<ic and a large red species. Chrysididie\ (15) Holopyga 

ls ■ y* (*6) Chrvsis montana Aaron. JSraeetridoe: 

\*71 Apanteles sp. 

/ Tcibanidw. (18) Tabanus lineola F. Sxrphid 

\ 9 ) / Mesograpta toarginata Say ; (20) M. polita 

<fc initdrv : (21) sp. ; (22) Phorocera sp. Sarcophagidw : (23) 

•_arcophaga sp. Muscidn". (24) Lucilia cornicina F. An- 

wmytciff .; (25) Anthomvia sp. Oria&dce: (26) Rivellia 

quadnfasciata Maeq 

Heminter.n— * “pstdve. : < 27) Lvgus pratensis B. 

L. 


Sav. 


/rp Lepidoptera— Rhopaloci 

l 1 iclease notes.) 

assf d£ Ala nUin died' L.—Three petals form an upper lip. 

Frit 6 \T ° {<J1 m a ^ <nver » of them being entirely yellow , 
kin f, * . er’’ nrentions several flowers in which there are two 

areVi Gt Stame ns with different functions. In this flower there 
p lr 11 ee ot stamens, all with different functions. The 

u Pper are reduced to dark scale-like rudiments, which 

****** Pathfinders. " * - 

^L ,r on the 


\ccordinglv, the red spots which oc- 

1 y--4 1 • * * * 


'tors. 


, upper petals of Chamaecrista are wanting in 

JlQdiea. Four short stamens furnish pollen for the vis- 

* 1 1 1 • . * . « % * 


v * W kJ WU iUG Uh J 1 ki k WltJll I-' V' * * ^ * ■ 

umble-bees milk the pollen out of these, using 

!n f K ^ ~ , r . , 


their 


0n * n . the case ot Chamajcrista. Two long stamens, one 
— — C * s> uo of th e style, furnish pollen for cross-fertilization. 

th estomen** "Ti A “ d ' Sci> Phi! - . 

Am. Snt XV i > 1 * occ ^ enta ^ s of the flower 

l ^atu re XVjt represent C. Marilandica fairly well. 


UsoTorr. Bull. XfU, 249. Figures 
Hof C. acini folia by Todd, in 
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They have inflated anthers, which probable have a bellows¬ 
like action like the long stamen of Solanum rostratunv and 
the anthers of Rhexia \ irginica. 8 Between the stvle and a 
long stamen is anofTier long stamen with an anther like those 
of the short stamens. Bees, no doubt, force the pollen out 
of this as they do from the short stamens. The style is turned 
sometimes to the right, sometimes to the left, and the flower 
itself is tinned slightly to one side or the other, so that the 
stigma touches the side of the visitor, making the flower f!eu~ 
i otribc . According to Meehan, the flowers fail to produce 
seed undei a net. Both he and Leggett 8 saw bumble-bees 

collecting the pollen, I have seen the flower visited for pollen 
by Bombus americanorum F. $ . 

nectaries .—Visitors :(on one occasion) A 
ai geredant; Sarcophaga sp. ; Anthomyia sp. ; Campto- 

neuia picta F. (Ortalida?); Coccinella sanguinea L. 

Carlinville. III. 



Fermentation of bread. 


i 


KATHERINE E. GOLDEN. 


Ferments have been known since very early times, ft 

® iave accounts of the early Egyptians using leaven to ir 
crease the liflittipsu nf Kmn j A/r_ l ■ _ i__ 


'Ivf S,e ^htness of bread”. Aluch has been written au 
. 30 a su P ei heial way about the fermentation of bread, an 

eie are many methods of preparing and preserving leave 
.j reaf _rn fk ,n g given in old books, but what was in the lea' 
nrnki' 1 P ro the fermentation long remained an unsolve 

YvWu m \ i i* Came the early researches into the subjec 

I'arhnn af ished tbe now well-known facts that yeast cause 

the carbon*!’ 6 alcohol to be generated from sugar, tha 

nrocl^ 7k?o° Ut ofthe bread b y the heat in baking. Th* 
deeomroi ; f * a r G >' east and su gar underwent in causing th 
nor wliefhp 10 ?! 0 ^ 16 ^ atter were not at that time understock 

nor whether there were other . 


present. 


organisms besides the yea 


the ^Lnlinr 11 / 8 ’ however, since bacteriology has receiv< 
-- o scientif ic men, the old view that yeast aloi 

1 Partof a°th i* TOrr ' Bllll VlII > 102*104. ‘ 

based upon woriT!!!!!?* * acu hy of Purdue University for the bachelor 8 

Arthur. ' u the botanical laboratory under the directionot 















